The presentation and demonstration of the Newcomb-Benford Law (1881,1938), as a powerful methodology in labor planning in the Audit field, were emphasized by Hill (1998 ), Pinkham (1961 and Raimi (1985), but its integration with tests of Hypotheses proved more effective for this purpose. For such, the purpose of this article is to present a proposal of an accounting-metric model for the fields of Financial Accounting and Digital Accounting, different from the traditional model used in Brazil. Initially, the accounting-metric, based on the relationship between the Newcomb-Benford Law and The Hypotheses tests (Z-test and Qui-square), introduced by Nigrini (2000) was evidenced. Subsequently, a practical application, using a case study for twenty municipalities of the State of Paraíba was developed to verify the effectiveness of the model presented in this work, considering a population of approximately 104 thousand pledge notes. The methodological procedure used during the development of this research was the deduction method, and, based on a practical application from the pledge notes of the municipalities of Paraíba mentioned above, abstracting the 1 st digit and applying the Newcomb-Benford law, measuring the significance level using Hypothesis Tests. It was then verified that the model adopted was capable of delineating the DNA-equivalent of the behavior of the public expenses of the municipalities being analyzed, and the accounting-metric method developed here was verified, and is effective. One thereby concluded that there is a strong sign of overinvoicing and fractioning of expenses to dodge the limit established by Federal Law No. 8666/93, which disciplines acquisitions by bid.
INTRODUCTION
he speed with which the transformations have been occurring, especially in the contemporary financial-accounting management of the entities, requires increasingly that the accounting professional seek integration of technical-scientific knowledge with other sciences. According to Horngren (1985, p. 350) , "as the knowledge fields are superposed among themselves, to specify where the accounting field begins and ends always constitutes an over simplification".
It is further verified that the social, political and economic changes, the explosion of knowledge and information, the decline of State power, the globalization of domestic economies has been producing a profound impact in what one does, including in the accounting field. Hence, the need to resort to innovations in science and technology, putting them at the service of the processing of information used by the Accountant, materialized in the different statements and reports generated by accounting, in the context of management accounting.
In the context of transformations, uncertainties, crises and scandals, which the world economy has been witnessing, accounting-metric unfolds as an indispensable scientific methodology to conquer privileged space in the decision-making process by entities, as well as in seeking to identify the faithfulness of financial statements in the audit outline.
Modern management of companies and entities, nowadays, requires the use in ever more accentuated scales of the Mathematical Sciences, especially in the search for new more advanced scientific methodologies to solve emerging management problems. and public digital audit in Brazil. In fact, an anomaly of probabilities, as provided by the NBLaw, will be used as a standard-distribution of measures to detect deviation in standards (errors or fraud).
The NB-Law declares that the distribution of the frequency of digits from a random series of numbers (of a good size) behaves as a natural law. That is, the phenomenon of the frequency of digits is a natural phenomenon, i.e., any accounting phenomenon changed by man will not be in accordance with the NB-Law.
Therefore, knowing how public expenses should behave, within the NB-Law model, the uncertainties inherent to audits should be considerably reduced, since by knowing the group of expenses which do not conform to the model proposed here, the definition of sampling will have a clearer direction and may be united to traditional sampling techniques in auditing.
II. JUSTIFICATION OF THE RESEARCH
The relevance of this research meets the systemizing of the instructors of Audit works, when the application of the Newcomb-Benford Law is present and when one of the objectives-of the Audit -is to detect tax evasion (signs of fraud), using Accounting Metrics as a tool. It should not be forgotten that the performance of an Audit does not relate only to the detection of accounting frauds or manipulation of accounts. It also works as a control mechanism of the company's internal and external processes, serving as an instrument for diagnosis and correction.
With the enhanced efficiency of the Newcomb-Benford Law, in its application in Audits, by using Hypothesis Tests, there are several advantages which the Auditor can enjoy, among which one may cite the following: -remove partiality from conclusions about the verisimilitude of accounts audited; -time optimization, since a discrepancy detected by the comparison of the distributions observed (p o ) and expected (p e ), according to the Newcomb-Benford Law does not firmly suggest the existence of tax evasion and accounting fraud. The error may be random or result from the type of sampling used;
-the Auditor succeeds in imprinting greater scientificity in his works, thus issuing his opinion with greater consistency.
III. METHODOLOGICAL PROCEDURES
In this investigation, one developed a different proposal from that used traditionally in Brazilian accounting. For such, this work presents and demonstrates the Newcomb-Benford Law as a powerful method to help the accountant and the auditor plan his works. Moreover, it will be used as the cornerstone for an Accounting Metrics model, introduced by Nigrini (2000) , which is based on the relationship between the Newcomb-Benford Law and Hypothesis Tests (Z-test and Qui-square test) in the context of analyzing data, thus offering consistency in the acceptance of an Accounting Metrics model constructed herein -simplified and adapted to Brazilian public accounting conditions. An application of a practical nature, in the context of positive accounting, was performed so as to evidence the premises that the behavior of these public expenses follows the conceptual structure presented by the NB-Law. This article has basic axes: a) the study of the Newcomb-Benford Law (1881 ,1938 ; b) the development of an Accounting Metrics model similar to that created by Nigrini (2000) , which is based on the relationship between the Newcomb-Benford Law and Hypothesis Tests (Z-Test and χ 2 -Test) in the context of Accounting Audits; c) the application of the Accounting Metrics model to 20 municipalities distributed in the Coastal regions and regions of the interior of the Paraíba State, as far as the analysis of the value of pledge notes is concerned.
Analysis of the differences between the distributions of probabilities observed (po) and expected (pe), according to the Newcomb-Benford Law, studied from Hypothesis Tests. More precisely, the Z-Test is used to measure the degree of significance among differences p o -p e, so as to define the following hypotheses:
H o Statistically, there is no significant difference between the po-pe differences in the distribution of probabilities observed (po) and expected (pe); H 1 There is a statistically significant difference between the po-pe differences in the probability distributions observed (po) and expected (pe); By denoting the hypothesis system from the usual semiology, one has To study the level of significance among the p o -p e differences, one uses the Z -Test.
Provided that, n is the number of observations; 1 is the continuity correction term and is only used when it is lower than │po -pe │. 2n The level of significance is α = 0.05 and critical Z c is equal to 1.96.
To find out if the two probability distributions in their totality are in accordance with the other, or if the probability distribution observed (p o ) is "equal" to the expected distribution (p e ), according to the Newcomb-Benford Law, one uses the χ 2 -Test as follows: The level of significance is α = 0.05, the degree of liberty is 8 and the critical values of the χ 2 is 15.507.
Finally, in the practice of Accounting Audit, the Accounting Metrics model developed here was used in a population consisting of 20 (twenty) municipalities of the State of Paraíba, located in the coastal and interior regions, totaling 104,104 observations (values of the pledge notes). This stage of the practical nature was performed to evidence the premises established during the development of this work. The deductive reasoning was the guiding line which governed the entire development of this research, based on the knowledge of the Mathematical Sciences, which evidenced the truthfulness of the results obtained.
IV. REVISION OF THE LITERATURE

Quantitative Methods Applied to Accounting
One knows that the public expense values, materialized in the pledge notes, can be easily manipulated by public managers, using artifices that are not always ethical or legal for compliance with certain legal determinations, according to their interests. For example, one wishes that a certain expense, subject to bidding, be fractioned to avoid the legal procedure instituted by bidding law.
There will always be accountants and public agents who will use these procedures. However, we cannot fail to ignore, at this time, that one is always seeking to implement scientific methodologies or effective tools in determining signs of accounting manipulation and consequently repression of fraudulent conduct.
There has been much discussion, nowadays, about the use of Quantitative Methods to assist the so-called Social Sciences, and there are criticisms and rejections of the use of such procedures, very often deeply rooted in ignorance with respect to their effectiveness, or simply due to resistance to change in the how to do or in the learning of knowledge, which formally belong to an other area of human knowledge (in the Natural Sciences, this last factor is also known as Inertia). Matz, Curry and Frank affirm that:
Company directors are beginning to use the mathematical models as an instrument to describe and assist in control transactions. For example, the models or simulations make it possible to test several inventory control policies and to estimate techniques in past experience as well as to select the method that best meets the administration's objectives.
In this line, Ackoff and Sasieni (1996) introduce the importance of quantitative models to abstract a result from the analysis of data; otherwise let us see:
Models are representations of reality. If they were so complex and difficult to control as reality, there would be no advantage in using them. Fortunately, generally speaking, we can build models that are much simpler than reality and thus we succeed in using them to predict and explain phenomena with a high degree of precision. The reason for this is that, although a large number of variables is necessary to predict a phenomenon with perfect precision, a small number of variables explains the greatest part of them. Evidently, the trick is to find certain variables and the relationship between them. One can then infer that a guiding characteristic of scientific investigation of prediction, in other words, the definition of models to adopt, presents a cyclical and interactive character, as noted below in the following diagrams:
DIAGRAM 1
Relationship between the physical and scientific worlds.
Real World (Physical) Abstract World Source: Santos, Diniz and Ribeiro Filho (2003) Thus, the qualitative methods apply to the prediction models specially important when the historical data are not available. In fact, these methods are seen as highly subjective and subject to evaluation. On the other hand, the quantitative prediction methods make use of historic data, so that one minimizes the subjectivity of the model significantly.
Audit Sampling
The audit sampling, as defined by AICPA SAS (AU 350), Audit Sampling, consists in a procedure applied to less than 100% of the items that compose a balance of an account or class of transactions, to assess some of the balance or class characteristics. In fact, most of the time, it is not necessary to analyze the entire population; all that is necessary is to analyze part of it to convince the auditor.
Thus, the sampling is applied both to control and substantive tests. However, the sampling is equally applied to all audit procedures, which may be used in performing these tests, Boynton, Johnson and Kell (2004) .
In Brazilian public auditing, sampling is widely used for confirmation and tracking, but when one uses the skill of questioning, observation tests and analytical revision procedures are used much less. In the audit process, one can use sampling to obtain information about many different characteristics of the population. However, most of the samples lead to the estimate of a deviation rate in a population or monetary value of a population (monetary value of errors in a population). However, the NB-Law, across its conceptual extension, has a mechanism capable of attenuating such deviations, given that it delineates the monetary behavior of the population and samples.
Therefore, the use of samples is still the most logical path: when one wants to evidence the physical existence of data and their appreciation in a reasonable period of time. However, with the use of samples (even if these are significant) in the audit works, one cannot discard the possibility of the occurrence of errors, which may lead the Auditor to conclusions that do not represent reality. This is because population items vary.
Thus, in estimating the probability of the occurrence of a certain event corresponding to a certain item of the population being tested (departing from the sample), one must these variations into consideration and it is necessary that the possible error committed be estimated.
These errors may occur or be considered as a function of the type of sample chosen by the Auditor (which may result from a particular probability, or not) or may be related to both randomness and non-representativeness of its size, i.e., the sample size may not be sufficient to guarantee trustworthy conclusions about the population (which is the whole about what one intends to infer), to which, once again, one must draw the Auditor's attention.
From this viewpoint, Santos, Diniz and Ribeiro Filho (2003) have stated that a reasonable way for the Auditor to orient himself is to use Accounting Metrics as a scientific methodology to minimize errors. To defeat such deviations, one used in this research Hypothesis Tests, which permitted to analyze the degree of significance of the differences that may occur between the expected probability distributions (pe), based on the NewcombBenford Law, and the observed ones (p o ) of the accounting phenomenon being audited, in order to verify standard deviations in the pledge notes of the entire population, corresponding to the entities mentioned above. This is one of the great advantages of this model, instituting an innovation in audit techniques.
In other words, the analysis conducted by the entities is based on the following pillars: comparison of observed and expected distributions, according to the Newcomb-Benford Law; and evaluation of the significance of the differences between the observed (real) probabilities, p o , and expected probabilities, p e , according to the Newcomb-Benford Law.
Intuitive Interpretation of the Newcomb-Benford Law
The Newcomb-Benford Law is an anomaly of probabilities, resulting in that the digits 1,2 and 3 are more common than the digits 4, 5, 6 ...9 as first digit of a distribution of numbers of a good size. That is, the chance of a number having been taken randomly and the first significant digit being 1, 2 and 3 is of approximately 60.2%. This phenomenon was discovered empirically by the astronomer and mathematician Simon Newcomb (1881), when he randomly observed that the first pages of the logarithmic tables, in the libraries, were more used, because they handled more, (dirtier than the others). People sought much more the logarithms that start with 1 than those that start with the digit 9. This was also verified by the physicist Frank Benford (1938) Benford's work was a deeper one, since he had studied a set of 20,229 observations from different source: river areas, house numbers of a street, numbers of article in a magazine and others. Unlike Newcomb's, his work was widely published and applied by other researchers. In short, this article not only presents the Newcomb-Benford Law, it also describes its application in the context of Accounting Audit, Newcomb (1881), Benford (1938) , Hill (1998) , Nigrini (2000) , Pinkham (1961) and Raimi (1985) .
Analyzing the First Digit Phenomenon Deductively
The purpose of this work makes it imperative for one to clarify certain questions, for example: Is it not so that any of the nine digits, 1, 2, 3, ..., 9, have the same probability of occurrence as the first significant digit of a number? Common sense says yes, but real phenomena show that this is not so. Therefore, why should a number chosen randomly have a greater probability to start with the first digits: 1, 2 and 3? In this context, only the Mathematical Sciences can really settle these doubts once and for all. For such, a mathematical justification will be given for the Newcomb-Benford Law, without the rigors of Probability Theory, since this does not fit into the context of Accounting Metrics.
Research in the field of Probability Theory Hill (1992 Hill ( ,1998 , Pinkham (1961) and Raimi (1969 Raimi ( , 1985 show that the Newcomb-Benford law applies to the set of data with the following properties: (a) invariable scalar potential; (b) comes from a choice from a variety of choices. This result is achieved from a stricter analysis of the Central Limit Theory, in the form of theorems for the mantissa of random variables on the multiplication effect. In this sense, when the number of variables grows, the density function tends to logarithmic distribution. Hill (1996) demonstrated rigorously that the "distribution of distribution" obtained from random samples from a variety of different distributions is the NewcombBenford distribution.
Demonstration of the Newcomb-Benford Law
Suppose that there is a universal probability distribution p(x) in the set of numbers characterized above. Then, p is an invariable scalar potential (Pinkham, 1961) , that is: (1) p (kx) = λ(k)p(x), for a real function of the real variable λ.
As one can suppose that :
One goes on to change the variable u = kx in the first integral, which: 
is the solution of (2).
Note that the distribution p(x) = 1/x does not represent a distribution of proper probability, but with the real phenomena imposes a cut point in the distribution. One can thus consider this distribution for purposes of calculating the probabilities for the occurrence of the first digit. Therefore, in particular, it is demonstrated that the probabilities of 1, 2 and 3 being the first digits of a number are: log 10 2 = 0.30103, log 10 1.5 = 0.176091 e log 10 4/3= 0.124939, respectively. This answers the questions above. Moreover, the Newcomb-Benford Law is deduced in a simplified manner.
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A Geometrical Scheme for the Newcomb-Benford Law
Although there are many "long and erudite explanations" of the Newcomb-Benford Law in the literature, especially in the USA, it can be explained simply by the following geometrical scheme:
In fact, a subjacent premise of the distribution of occurrences in accordance with the Newcomb-Benford law is that the population will be distributed with reasonable uniformity in a logarithmic scale. Consequently, Pr (first significant digit = d) = log 10 (d+1) -log 10 d log 10 10 -log 10 1 =log 10 (1+1/d) Thus:
Pr (first significant digit = 1) = log 10 (1+1) = log 10 2 Pr (first significant digit = 2) = log 10 (1+1/2) = log 10 3/2 = log 10 1.5
Then, this proves the work of Newcomb, in 1881, when the logarithmic values, beginning with the digits from 1 to 9, are plotted in a logarithmic scale as follows: 30,1% 17,6% 12,5% 9,6% 7,9% 6,7% 5,8% 5,1% 4,6%
This means, for example, that all the numbers beginning by the digit 1 occupy 30.1% of the total size of this scale. In particular, numbers such as 1.8005, 1.534 and 1.21 are in this region.
V . ANALYSIS OF THE DATA FROM THE RESEARCH:
In this work, one took a population composed by 20 (twenty) municipalities of the State of Paraíba, who are located in the Coastal and interior regions, totaling 104.104 observations (values of the pledge notes).
From the choice of these cities, one considered the pledge note values, abstracting the first digit 1 from the value of the expense corresponding to that pledge, grouping them to a same level of digits. This procedure was performed to treat the data in accordance with the application of the Accounting Metrics model, built here based on the Newcomb-Benford Law.
1 For example: from the value R$ 563,26 the digit "5" was detached, and so forth. Analyzing the data from Table -1 and 2, one finds that the Z-TEST shows the differences for each statement of pledged expenses, defined from the first digit abstracted for the study. Thus, it is possible to identify the municipalities, which, in their set of expenses, present significant differences, defined pursuant to the NB Law and to the Accounting Metrics model defined in Santos et all(2003 Generally, in these cases, there is sufficient evidence to reject the null hypothesis. Moreover, it is verified that the digits which the majority of municipalities has problems with are 2, 3 and 7. However, for digit 9, municipalities L1 and L9, the statistical measure of the significance level Z-TEST assumes exaggerated values, confirming a strong tendency of overinvoicing in the pledge notes of these municipalities.
On the other hand, the χ ² -TEST shows that there is sufficient evidence to reject the hypothesis that the distribution of the values of the pledge notes is not compatible with the distribution, according to the Newcomb-Benford Law, for the municipalities in question, except for municipality L6, whose χ ² = 12.03. This exception was due to a serious intervention by the Court of Audit of the State of Paraíba in the accounts of municipality L6.
With the analysis described above, it is possible to plan inserting a technique with scientific validation. However, if an auditor had to define a sample, for example in municipality L7, according to the model proposed herein, he would have grounds to increase the sample size for the pledges beginning with digits "3", "4", "6" and "7". If, from a different viewpoint, the auditor understands that it is possible to work with a significance level α = 0.01 and critical Z c equals 2.58, only digits "3" and "4" would deserve special attention, developing thus, a greater concentration of audit tests for these expense statements. Conducting the same analysis already conducted in the previous tables, it is possible to identify the statistical measure of the Z-TEST, showing the P o -P e differences, corresponding to the 1 st digit of the public expenses made in the fiscal year 2002 and which, from the viewpoint of Accounting Metrics, present significant differences, namely: Table 6 Digit Municipalities 1 S1, S2, S3, S4, S5, S7 and S8 2 S1, S2, S3, S6, S7, S8, S9 and S10 3 S1, S3, S5, S6 S7, S8 and S9 4 S 2 , S 4 , S 6 , S 7 , S 8 and S 10 5 S 4 and S 8 6 S 7 7 S 1, S 4, S 5 , S 6 , S 9 and S 10 8 S 6 and S 9 9 S1, S2, S4, S6, S7, S9, S10
Generally, the Z-TEST shows that there is sufficient evidence to reject the null hypothesis: P o -P e. The statistical measure χ ² -Test shows that there is sufficient evidence the hypothesis that the distribution of the pledge note values observed is not compatible with the distribution, according to the lei de Newcomb-Benford Law, for all the interior region municipalities of the state of Paraíba, studies in this work. It should be emphasized that the municipality with the lowest value in the χ ² -Test is S 3 with χ ² = 21.823, and the municipality with the highest value of the χ ² -Test is S 6 with χ² = 339.27. A deeper analysis of the Z and χ² values leads one to suspect that there is strong evidence that municipality S6 has overinvoiced its pledged notes, while municipality S3 has fragmented its pledge notes not to reach the bidding limit required by law, which is a fact that the auditor must implement a bigger number of tests to evidence the "breach" of natural law and of the Newcomb-Benford law. The quantitative analysis according to the Accounting Metrics model developed here reveals only that such digits do not conform to said model. Thus, the pledges with digits (4), (5), (8) and (9) show strong signs of having been manufactured or defrauded.
Below are some considerations:
• Digit (9) reveals that there is a trend of overinvoicing in the expenses made by the managers of the municipalities analyzed;
• Digit (8) discloses that there is a strong trend by the public administrator to fraction expenses above R$ 8,000.00, the limit established by Federal Law No. 8.666/93, which disciplines acquisitions by bid.
• Digits (4) and (5) show that the sum or combinations of the same results in a number equal or greater than (8), which clarifies the hypothesis mentioned above, i.e., that such digits are reflections of the fractioning of expenses that would undergo a bidding procedure, which is a very common practice adopted by public managers.
• Another aspect worthy of being noted is that digit (8) is not very far removed from the acceptable area delimited by the Z test, (digit (8) Z= 2.93), which did not occur with digits (4) and (5), since they fractioned expenses greater than or equal to R$ 8,000.00 (digit (8)), that is, while digit (8) would be used once, digit (4), for example would be used at least twice to subdivide expenses above R$ 8,000.00.
It is further noted that, according to the Qui-square (χ ² ) test, the Interior Region of the Paraíba state has a behavior that is generally better than that of the Coastal Region, even though such series are well above the acceptance are defined by the test (χ ² = 15.507). A practical appreciation one could make, with the restrictions made with respect to subjectivity, is that in proportion to the analyses made by the state's Court of Audit, they reveal that the municipalities of the coastal region have presented more inconsistencies in the audit reports than those of the interior region of the State of Paraíba.
From the viewpoint of individual analysis of the municipalities, it was verified that only in three municipalities do the pledges behave according to the Newcomb-Benford Law, for a significance level of 10%, namely: (L8) -this municipality has an exemplary administration, which can be verified by the press of Paraíba. This municipality adopted the participatory budget and accounts board, consisting of several segment segments of the local society, even if presenting a small degree of variation in relation to χ ² .(see table 1) (S3) -this municipality was recently emancipated (1997) and in this period, one does not find any rejection of the annual accounts.
NB-Law
VI. FINAL CONSIDERATIONS
Given the above, one found that the Newcomb-Benford Law is a powerful method to assist the Auditor in detecting accounting errors, typos or accounting frauds, in the context of a Traditional Accounting Audit or Digital Audit. The Newcomb-Benford Law is studies in a simple and deductive manner in this work, as far as public expenses are concerned, whether by manipulation of monetary values, overinvoicing, improper fractioning of expenses and others.
One further highlights that it is possible to infer that the NB-Law is a powerful tool in samples planning, since errors in its definition are considerably minimized in view of the fact that knowing the natural behavior of the decimal system, statements that do not conform to the NB-Law are subject to undergo a greater concentration of audit tests as a way of validating the accounting statements.
Accounting Metrics is a scientific methodology proposed by this work for Accounting Audit, in cases where qualitative analysis does not provide the effective means for the Auditor to take a precise decision, Nigrini (2000) , Hill (1998) , Pinkham (1985) and Raimi (1985) . The principal strategy used here is the junction of the quantitative methods, which are the Newcom-Benford Law and the Hypothesis Tests (Z-Test and χ ² -Test) to assist in planning the work of traditional Accounting Audit and Digital Audit. This method is used in the USA by Nigrini (2000) with certain frequency.
It was also verified that this is a scientific technology capable of determining the standard behavior of expenses practiced by public managers, since it traces the profile by which the composition of the first digit must behave.
A fact that drew a lot of attention by the authors of this work is that the analysis made by the Newcomb-Benford law could explain facts derived from qualitative analysis, since the municipalities that presented problems, according to the model adopted are those which actually have or had management problems, according to data from the Court of Audit of the State of Paraíba, while at the same time evidencing the case of the municipality, whose management quality could be considered as a model.
One should expect this work to have evidenced the importance and the possibility of adoption of accounting metrics models, capable of helping accounting professional, in the interdisciplinary context, who work with Accounting and Digital Audit.
